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We thank the authors of [1] for commenting on our earlier paper [2]. The following is our reply:
1. It is well known that rigorously proving the existence of a heteroclinic orbit in a three- or higher-dimensional au-
tonomous dynamical system is extremely diﬃcult. As a matter of fact, there is not much success reported in the
literature, where a typical approach is based on qualitative analysis with approximation. Our paper [2] follows this
common approach and uses the technique developed in [3] to construct an approximate heteroclinic orbit of the sys-
tem (2.1) in [2] (i.e. (1) in [1]). Since the Shil’nikov criteria are concerned only with the eigenvalues of the system
Jacobians at two equilibrium points but not the orbital properties in between the two equilibria, a series expansion [2,
Eq. (4.10)] as an approximation to the orbit is reasonable and acceptable if it satisﬁes the Shil’nikov criteria at the two
equilibria.
2. We have checked Eqs. (4.9) and (4.20) in [2] again and conﬁrmed that our derivations therein are correct.
3. We did not discuss the convergence property of series (4.20) but used ϕ(t) to approximate x(t), consequently both y(t)
and z(t) are approximations. Therefore, we cannot say that the series (4.20) will not converge to ±δ in an oscillatory
fashion. But if it does, then x(t) may indeed follow an unstable manifold to spiral out from A3 to approach A2. However,
this may not happen to the speciﬁc system (2.1) of [2] (i.e. (1) in [1]). At least, it was not observed by us. This possibility
is only graphically described in [1], which nevertheless is not a rigorous proof. If the authors of [1] would like to argue
that this actually happens to our speciﬁc system in question, then it is expected that they give a mathematical proof or
provide a concrete counterexample, not just a conceptual outline. Otherwise, one is using an approximate reasoning to
point out a possibility, which will lead to nowhere in the present discussion.
References
[1] A. Algaba, F. Fernández-Sánchez, M. Merino, A.J. Rodríguez-Luis, Comment on “Existence of heteroclinic orbits of the Shil’nikov type in a 3D quadratic
autonomous chaotic system” [J. Math. Anal. Appl. 315 (2006) 106–119], J. Math. Anal. Appl. 392 (1) (2012) 99–101 [in this issue].
[2] Z.H. Zheng, G.R. Chen, Existence of heteroclinic orbits of the Shil’nikov type in a 3D quadratic autonomous chaotic system, J. Math. Anal. Appl. 315
(2006) 106–119.
[3] T.S. Zhou, G.R. Chen, Y. Tang, Chen’s attractor exists, Internat. J. Bifur. Chaos 14 (2004) 3167–3178.* Corresponding author.
E-mail address: zhzheng@amt.ac.cn (Z.-H. Zheng).
0022-247X/$ – see front matter © 2012 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.jmaa.2012.03.002
